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(54) XWe : IN-SITU HYBRIDIZATION METHOD USING RecA PROTEIN AND RecA PROTEIN HAVING MARKER 

OR LIGAND FOR USE IN SAID METHOD 
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K£*§"r fcRecA* R 

(57) Abstract 

A method for detecting the presence of a target double-stranded nucleic acid sequence in an immobilized cell 
or cell structure, which method involves the step of immobilizing a cell or a cell structure in such a manner as to 
permit the invasion by a nucleic acid probe and the step of preparing a probe-RecA composite comprising a single- 
stranded probe and a RecA protein bonded to each other stably. The presence of a target double-stranded nucleic acid 
sequence is detected by binding the probe-RecA composite to a target double-stranded nucleic acid sequence through 
the reaction therebetween under the condition where the target nucleic acid sequence does not undergo denaturation 
and detecting the RecA protein contained in the composite. The invention method provides a diagnostically important 
method whereby the position of a specified gene or a regulatory region thereof in a chromosome or the presence of a 
virus-origin nucleic acid sequence can be determined or visualized readily at a high sensitivity. 
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HUB 7* o - 7* . RecA?g&#©sgS! fc # i% S 7" o - 7* fi % 1 

#j95~ioo°c©;S£isffiTft 5 »HJ»att L, tt20#fr £ l£ 
Pfll * # L iffi IB RecA * v>< * R t © f£ £ K f£ g flf ^ ft 

ffSo UICEbTs RecA* y*9 R £ ©H^SM <c^20 
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fj> fifl 0 ~ 4 "C T 8 »l> * ft So $ tlK ~f n - 7* It - 20°C © 7 

= 7 r * 9 - £ £tf£i!itt£RecA£l5fci£ (Ferrin.L. J. 6* 
Science* 254* 1494* 1 9 91-^ Sena, E. P. t>* Nature Genetics* . 
5 3* 86 5* 199 33?) fc J: ffi E RecA* * R £ g £ * 5 0 C 

®&£f££37°CTlO~l5£F.g&&1-5 c i<c«fc t* l 
7" n - 7*lcRecA* >'<?R£$£K*££<*£So CCSHt 
1 $ayo-^o^3iSi:*f L> RecA* * g #l£?© 
fJ^TjS^L* 1 #fi| 7* o - t* #RecA7 v /* * R ~c a - h £ 
10 tl 5 0 

fIS2 7 , o-7*tSffi:*^5 RecA* > '« * R © $&li* 7* d 
- 7*©* § i«lKJt^T^{Ui> if* L < ttftO. 5 - 100 
M© i§E •*? * So RecA* > '< ? R ( * / t - ) t 7* o - 7* t£ 
©£g i ©g£ifcl£ li* fi5:l~l:3©|5H-*7> Jff*L<li* 
15 3:1-1:2. 5 © |g E T ft £ R fS £ H Jfe L ff 5 0 fj S5 7* o - 7* • 

single-strand bind 

ing protein(SSB)* '« ? f- * 7 r — 9 T 4 4(5^32*'*' '< 

* © (T4 gene32 protein) £ © £ i^^EO^STTtlL 
i#* -fc titc «fc -s T R IS £ {£ ii L?#5 0 

20 7*0 - 7' {C^^L^*»o 7tig8t©RecA* ItDj^f^ 

»4t * 4i> C % 0Utf* ^^I^dna* §*st * Jt^jias 

* © t RNAtt £ O * + 'J 7 - DNAS ttRNA* 7* o - 7* • RecAtg 
£ttBfiJcaEjD*.T, 7* n - 7<c£ & L £ *> o 7t jfi HE ©RecA 
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©RecA* ^<?«0»ftSfittfi^4[Sjfj|i 0 C©||«; 
St # SI ft ft ■ * 7* 7 9 * K © / 4 

RecA* 5"«*R&iaE7*o-'7* . RecA}££&££8i L T jS K 

©RecA* y*^K«R£Lft«o Wffi^tBttftmtfctty*' 
* K*Wtt RecA? 5"^SI||lTyD-y . Bee AH £ 
ft£f3g!* 5 it^tt« WE©* * T-DNA* fz !4RNA£ffl H 

* fc* 7* o - 7* • BecAft&ft ©SIS Cffi 5 y d - y i Re 
7* o - 7* . RecA*g £ ft li, t£ |g £ « V *' ^ K £ W * ft ^ Re 

®^si:st^t> tttii ^t&ttftat* * it y ** ^ k 7*d- 

7* • RecAlt^ftft 3 ©RecA* v >* 1 % Cg^-t -5 C t «k ») SS 
HU E 7* d — 7* . RecAtg£#£, HSStlfcttfi**: li *B S3 
jD-f*Ig» fcitf, o - 7* • RecAjg£# t 2 * © 

e i£ e m i* t hjs l % 5 0 * s , is ^ w m m e ?>j # & & 
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ffi E 7 o - 7 . RecAfc & # * « W tt K E fll * £ t/ IB AS * *: tt 
IB HSlfiift fciSsfla U 2 #81 Oil ttfc&ETlJ i % -fu-y'- 
RecAtI £ * * 3 E *J ft * tt 'W ? V if 4 * - >s a y SL 
£KJ:0lftd*1tS o 

m&»4 7 V f4 * w yR&lU -~f • RecAU 

i 

£ # £ M JiJ £ © *§ 1^ §[5 T ft £ # fc C * * ft 1~ 

Jfe * ftfi So Iff IB » 4 7 V ? 4 -tr - •> 3 y R R « % g k J6 
U T.s single-strand binding protein (SSB) „ h $4 V / ? 

- -fe* I * h * 4 v> 5 - -tfl I £ © * y/<^f o*j?TTl!S 
L'#, * ni:i o TSfSfciEil L f# S 0 & & & E^j IS £ 
Ltt*»ofc^n-r • RecAtt£ft ii> & ft] © i* & £ j£ fc «fc 0 

* 

i4Li5o fit. 0UW\ RecA 9 

« « a * l < w 

7 • RecAtg£# £&Jn* ilicftfcM, ioimo k x hp 

roteinaseK3© 9 f HdHlJfcTffilt 8 C £ £ J: 0. 
4 7 •/ /4 -tr - * b i' ££©££«&$*»©& 5 0 i fc, 

ickase(DNasel5?)-f> 'J # - Hr «fc vj &g LtfeUtUW 
* S ^ fcU & H C E U T, /> 4 7 y f 4 -fe* - •> , y g £ £ 
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DNA, «k % * + y T - RNA*> S> U i S* *» 6 3 If tl « 4> £ < 

" 9 ft k It £ L T ^ * m & * fc tt 'J *' y K% fcj:tf/tfcii 

RecA* v< * ®*ftg#*>\ @S L ^fflSa* (ifiBBagjfft, 

•So S ft. FITC N TRlTC<F>Cy3 T, \ Cy5 T "tt t' ©A ;u * 
10 A -f V K '/ 7 a y f # > — 5 ^Azxf AgtJi'OiJESl^ 
Wt5 RecA* * B £ <£ JS* * «c li % £ fz it y # 

^ <c ^ to l t fe t (> i.\^ 0 coteiu, nswittt. 
fioBBS * iifciaja* fc ttaem«it«cii, as a. * o & n 

15 15 y o - 7" . RecA« ftfltt/M/jT***-* jf i v RiE » 

20 £f!ff * *T l-24t^ffl N * L < tt 2~ 1BB$ UK 0) „ 37 

U T*££ffl y o - y . RecAlfi£# 
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IBBfllSft iffie^n - -/ . RecAffi a ft tiRKt & &&tts 
Mt> #U0~20^ 1© -f o - y . RecAjg&ft£ 

* ? ^ K^?x±©Bs$^yi:|titeaiiia*yt«iffljja«ig<*{c 

tf* S«*£/,£Spg«KAftT* PUtf, Verify 1-2 

mm, s? * l < < ? y /4 * * « r^b, 

ttl§ftfl>LT*KlS©7D-7 ■ RecAff £ft £ R 5 |& < 0 

• * 

ft S J: ? L $ 3 ; l - l OOnM h >) a |ft Sjffc, Z~ 

20mM[ft&? 2* * •> * A N 0 ~ lOOmMP t b V V A % 0.4-1 
mM * x v 4 h - j\/ s 0- 1 0 0 mM EGTA„ 0— 50mMX *c /u * 

0-10K !> -b o - ;K 0. 24-7. OmM ATPr S. rATPSfctt 
GTPr S, 0. 5-160^ M RecA 9 > '< t % ( ft & £ £ « »J # y K 
*Wt2 RecA ? v '< * g © * % IKtfclty tf> KtlTti 
RecA* i"<?H*5J;tfi§?fr©RecA* ^'^SiOS^I, * 
5 ^ <4 t iz I* y if V K * W L 4U M% © RecA* 

1 K£ * «5 5- lOOng© 7* o - ?\ lRII5*fc»J.0- 
10 a g* + V T -DNAfc L < iiRNA) o 

SITE 2 *838ttE?iJ ©#S£ fctfj-f Slgtt, Fl 

TC> TRITC? Cy3™ N Cy5 T "^ © * JU * * / f- * 4 y K •> 7 =■ 
*•* 9 J S? * x ^ ? * £ ^ © £ £ fcj £ # S 8ecA * V 

*B£&tB-f4i8£«;, « W £ * 2*fBtirKE$l££&L 
tz-fa -7 • RecAlfi £ ft (C £ £ ft £ Cft££#$£S$£W1-* 
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l' - IT - a*« ^ 7 n 4 h>_^_ (FACS = fluorescenc 
e activated cell sorter) "C & £B 5 C ijcj: U HJfe L {| 5 0 
7 * * !l*J7r>-i -< A * 4- •> ST - -tf S it fi - a 
v 1 h •> f- **E i: 0&*mm**+ 5 RecA* v * ® £fc 

!2 $ © # & «): >K - h * 7 a - f b ? */ ij 7 a ^ 5 - 7* n * 

-4- ? n y k y ^ * x 7 x - h £ <o * jg & & & £ £ 

ItSISftttClS, AMPPD(TBOPIXtt«)tt i' <D fl; 3* % # & © 
If *«^TH» L -So 

tt»ttaa.*.*r+ * RecA* i"<*©£&ai-f-&i££{i, & 

^^^S, 0Utf, SffiJt!A, 161^111, 38, 558, 1 

L» So 

y '* * R*ttaJ1- 5 £ li* PITC-T J? i/ti J; 9 ij^ fcfcfj 

Rl <l *l SS * W f 5 7 f 5? > / X b U 7* h T f v? fc J; % 

*4l^tts flrK 2 #@£ttfcKE?!]©#:aE*fcHi1- 5 ig 
fcU 7* d - 7 . RecA&£#{c, SBifcttHyF^Sti, 
* rt: fcU W U ^JtRecAffift fcEJS $ * Tfcffi L W 4 0 IS IS 

JftliH'y K*ft3 StRecAjfi;#££J81- 4 lg ft ft 

&SfcK?'J £££L*:7'n-7 . RecA*t£#»c £ t il 4 RecA ^ 
^'^S^ ttHJqItl«SfS*fctty*'v K*tf*4 ftRecA 
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ffift£g£*Hirt:SU © fcRecAia ft £ Bfci I Ti> 

»E(Dli*fctty Jiry k © ft tfj # s tc $ i; t, RecA 9 v '< 

^jElS^Lfcgatfctt'J # v K£Wt *iaRecAftft£& 
tiitSCiJcit)^ & ft E ?ij * ffl L*f* 0 
5 ffiEecA* V * o - f *ftft fc % 01*1** &«£>©£«!{&£ 

L$3 0 * L ftRecA* / ? v - ± yuftft li, 0»J ft 
iF£®#ft (Makinoi* J- Biol. Chen. % 260, 1 5402* 1 985 ) 

10 fcRecAftftefSSJi* B9E©ttlB«3Htt£lll* fc I* y # * K 
£W*SRecA* * R © H 8! ft £ PJ « © £ ft T KM L*i3o 

li. ffiHecAffift fc «k i/tRecAi/ift £ f§ £ L 3 2 &i/ift£ffl 
HTff*>*i»*o f*2&ttftMU fcfcB Rlfi£«S?iS.t fctt y *" 

15 >K*WLff:«o ftHecAffift L TH^T is « 2 KJfcft 

tlTIi, ^J^tf N ffiRecAffifttf v * * £ * T- * 5 Jg & li. 
ft-? V X I gGJn: ft * £ ffl L*f, ffiRecAffifttf S-fr+'&JfeT** 
ft 9 * **IgGia# L ftRecAffi ft # -f *' * 

T*SJg£tt, ft* **IgGiaft£ t* £ {£ ffl L rfj BS 

20 ©UWJfclfll?* (t&Utf* FITC^^ft v ^ x IgGfcft ^FITCtHlS 

1/t $ * **IgGl/ift^) £<£ffiL®S 0 £ ft £ ©ffiRecAffift £ IB 
3$ L TlaRecAJaftKSoa L f# tt Hi °J ftgtt ff 18 S *: <i y # 
f Ktft * 2 ft© IS S3 W\ H?SE©fcHi oJtlttSSS* 

{i y #y.Ktft« RecA^ y^^KciUjftiHflio^ft'c 
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t t S BecA* > /« ? @, ^31* tzlt »; # v K*W1" -5 tt BecA 

5 **** 2 &ffifc*fi*£fc* c i fc J: D % f ^ 

*58Wtt, SOOgffiT, I* 15 £ & £ 31 & f 5 fc A 

fcHJnJtlttStatfcttytfy K * W 1" « BecA JJfc # * £ tf * y 

10 *^IBtitfe, 15 IE # £ £ || SS S i& © % 7o-7&£ 

IB fzlt y *' > K£*f*SBecA* 

fi:S^Lfcyn-y . BecA*t § 4 „ h $8ftf4 0 

15 4 y h So 

*tft*ffi^t&*«»**:tt y *'y K * W * * ttfiecAfit ft * £ 
20 * 8 HJ! {= «fc 4 4 * h li x &IT ®&m*n£ l if £ : (i)0J * 

<f> 75mM KCU ft & £* $ £ f 70- 1 00% © T * a - to jg 

0.5MTritonX-100, 0.1~i0X X + ▲ * TJ-tr-f^ ^jfo 

m 7 to f * o~ Sag/il* t !l 7- DNAfe J: tf/ * ^ 14 BNA* 
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'« * Rtt £** S triO-lOOmM K 'J * ft&$3j& (pH7. 5) J&> 6 

5 HrfflSffl 7 o * * J/ ; (3)01 * tf % 0~ 15mMft if t 
* i/ V A % 0- 50nM|ftK t MJ n, O-hM^'f * X l/'f F- 
5 >K 0~ lOOmM EGTA [,if l/^ij3-*-t7 ( 0 - T i S 

x a x - -r N.M. H" . IT -4fflF»] * 0- 50mM X ;l/ * y 
4* £*£tM0~100iM h 'J *ft §t$g8jft (pH7. 5)*> £ 5, Sffl 

10 Dill ftS7^*-^i, 0 - lOOmM ft & * h V «? A % 0.4~1 
alls? f- * X 4 f- - 0~ lOOnM EGTA.. 0 — 

0- 50nM X ^ JV • «>* > % 0. 24~ 7. OmM ATP 7 S L < t± CT 

PrS%^t\ io-iooiM K y ( P H7.s)o ; <$)0U 

l±\ 0. 1- 40 lORecA* ^ >« * S f§ So C C T\ RecA ^ 

litt * A: 'J *' v ti RecA 9 v '* 9 9. tH Is ft 

l*SecA* 9 %t Ct>m£mn& S ; (6)fl*.tf* 5-100ng/ 

a i®&&© i *SS fcii2*So^D-ritt^D-yjg 

20 6*s *' ^itfc? *' v ftp jfed it £ ? B2 ?ij & 3fe f"7 -f 

*<D7 o - 7fc £ ft 4 ; (7)W*«\ 

01~5mg/ml«& ® * * Jg?DNAfe J: tf/* rt: tt*|g&*8 
#S*©tRNA££fc\ * + y 7 — DNA t fcfiRNAfcifc ; (8 ) 4^Q x. 
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OOng/// 1© 1 0. 01- 200 g/ a \®m&t fz \i 

y ti* KfcW+iRecA* > * % fc i XS / t fz li M % <0 RecA " 
^ f'^S, 2-75«Mft»-? ^* f * A % 0- 1. OMftSt * h 'J 
*) ^„ 0. 4- 5nM -f * X U A b - 0- 1. OM EGTA, 0-5 00 
iMX-<;M 5?y, 0~.50K V * d - * % 0.24~70mM ATP r S 
* *: ttGTPr Sfcgttf 0. 01- 1M h V xf^K^ffifS (pH7. 5), CO 

ma. h & *» u a i $hdna{c, aw* y * v k*w + * 

RecA* ? ©fc J: xS / % *. fiilftORecA* ^^f^$S 
C^Lt^o-y. RecA*g£#££t; fc$T% IB (4) (5) 
(6)*5*tf#*fcl6UT(7)*a£LTH«** ; (9)^1 itf, 
10- 1 000 // g'/al® *£ IISifcliH'x ti^Se 
cA!a#£^ti\ ft RecAta ffi ; (1O)0IJ x. If, 0- 1000 £g/m 
1®££0, «»* fctt y <T y K*W * LTtfcRecAfcfti 

*t£L*#S2fttt#££fr2&fc#?gi£; (ii)#« l Tfcffi 

*nj«|tt§#i!fefijE; (12)0Uli\ 0.1-10% X * A $ * 
H'O, ^jfllrS T * 7 i > % 4x SSC (20X SSC : SiUfiffc 

* y y 9 a % o.j^i7»t f '^.a, P H7. sz%m i > 

0-0. 5%TritonX-100tt ttftSfcOitJr&g^yn.,, 

* > ; (13)RecA* ^^Ufc liftRecAftft icg^ L 

y # y K^B*^4RiB:f*» if} rJ $| y # - 9 - •> x r 

^ I (14)#J X. If, 100ng©p-7 * i U > 'J T S ^ k Kd^o 
'J K fclOmlOPBSK L tz'&s pH9©0. 5M carbonate-bi car 
bonate buffer TpH8lc S3 S? L, 90ml <D 7 y -fe o - a- £ fa £ x 
£ 0. 22 ^ m© 7 * ^ * - T it j§ L T ®:>fc#J©ilfe£& 
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<" ft il £S H j£ $ 0 £<iic^ L'T^d b'f ^ 9 a ^ t / -f k 
(PI) ^4' T!f^/-J-7x**^ V K — ;l/ (DAPI)tt <t" 

o * f y * - * &*g * £ W L So 

5 ftft* tzli y # y K£Wt SRecA? > ^ ^ © * ti So & 
RecA 9 v @ li, ff £ L < lix 7**u-fc^ y-fvf *f 
7 * - K Cy3™s Cy5 T "£ £ O * ^ # 4- > / -f * 4 y K •> 7 
-yt^i$ ^iXf^, n - / * v % f * f 7 1/ v K 

10 s,y*_f.^ fe J: of, 7-7 $ ✓ -4-> * v y y -3-Hf8Ej&» 
^^5P^t,^^**i5^7fe^J^ % RecA ^ 
* fc «? 1- 6^??:^*, tfctt, 7 ;u * y * * 7 r 9 - *\ 

-« * * * ^ - * £ ti ^ - a 5 * h 

ill?$n5gti!S!$, RecA* > >< * © * / -7 - jr> fz K> 1~ 
£ ft 5 y # v RecA* * g * / v - & ft 9 i~ 

5^ ti o 

«t 9, p5 3® «fc a ^*'yfflI^Jjte?^0#-3 f- 

A SSTfflfi KfclBT § So * & ic, *£BJ!©2F 
Sli, Kallionieni.A. £ (c J; o T&8§£ S ftfcCGH£ (compara 

* 
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tive genoraichybridization &) (Kal 1 ionieni. A. Scien 
ce, 2 5 8, 8 1 8, 1 9 9 2) K il /S t f# *„ 

: (l)ft£© Wffl tt jt£?£*J* ^ - rtilg? ; (2)«i 

fe i tf* ncNIt S EJ'J ; (OiSttit£?g«|®&££ 
t*a£?©^PfS ; (5)J3EfcI© 7ffigjc*a-7-a 
- * o - 7ffl« tMitr SitfiT * 1z Itmn ; (6) B Hgf & * 

^Jfeiof-j-f^xti^^o^ * * * fi £ ? E ?>Jo 

JfA, KM, SI8*ii*i?©£t3ittgifeftj|^©fcm 

7" • BeeAfc£ft, «fc x glj © ffi ig (z *g M ft f a - 7 t TR 
ITCtS IS t if t5 RecA^ >/"^H^53e«c|*^LfcyD-y 
• RecA«&# tffi HUK"^!!/^-^, ^StS 

jo to^®ie&ST«ia L?#i„ 2 « 8 © as so pj & a at* 

*§»Wfc£|6li:Ig|t£SI« + « c t e J; ■» Tit 
IB L *f So 
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T-^fcbL?ls * 5 l> lis FACS (f luorescence activated cell 
sor t er) % E \z «k 0 & $ ft T % ffl IS «r 93 £ L 55 ft © f 
^ * * ft# IB ft * ic £ * * JB * ID » © M £ £ £ B L $* 4. 

*»WKj:ni tt u bjhb is m& t fc » y jsr > k * £ * a 

^'^^-^ y * It 5 © $ 38 * li *' v Y ic * 

? * 9* hlHOlllfcliHfFHtS RecA* > 

'« * &*ft3«g£l#?fi£©f)J£T 7 o _ y 

mz © :/n-7 r *©k©Kfig£tsa-j[*:!iy#:' k « 

5A-t-*ii^«k«9 fc$&te~»ioote©£[sa£ fcii^n^y 

& «k 9 i li 5 A» leg ^ •> £ tl 5o * fc, C©RecA 

* y ? g * $ tB f * © 3 £ - 8 © £j> fs n ft W C ?'J * S 
» T S iSK K ft A & ft < $ fcb t § * 0 
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5 

& 31 £ W i- 5 RecA^ v '< ? gOgggg 
RecA? > ? f i LT, r&fig«* ftT^ 5*Hg§£$©RecA 

10 6Zarling£ ( ITO 93/05177) lc <k 9 H £! L t. BeeA * > 

'* * I 7to (gffl * ftfcRecA* v SoirTg* 1 

#8tDNAft #ATPasef§tt* DNase7§&* strand tr ansf erfl ? ^ 
7 * D *- ygfiRUtt, l-^-C^fclO^fc (WO 93/05177:Se 
na.E.P. t>* Nature Genetics* 3* 365* 1993 : Shibata. T. 6* 

15 Methods in Enzynology* 100* 197* 198 3?) T * t, *» U * M 

Cy3™i L <ttCy5 T "tt* * ft *ftBlOL0GICAL DETECTION S 
YSTEMS. INC.ttSOFluorolInk-Ab™ Cy3 T " Labeling Kit* fc 
ItFluorolink-Ab™ Cy5 r " Labeling K i t £ fij l> T RecA * v /« 
20 * B fc„ 

fill S* * "f * 100 1* y 7 y * 7 j< v 7 t - (1M sodium c 
arbonate buffer* pH9. 3)©A-jfc'M T*l:, 1 ml © pH7. 2 
KISS L7t 'i ^K««r*«{PBS)«C?§)g LfcRecA* ^< ? JJ l 
ng*fiD*Tig£ Ltf:o C©g£j£** Cy3 T "2 \t Cy5 T "0 A 
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•> ^ 'M T Jl> (lmg* v >< * SSfDfflfe^s ' l'< 4 7 ^) (c ^ L 

H O ft U '< 9 7 7 - <PBS> pH7. 2) £ J! <<> t jg ffi -r 5 C t \Z Jt 
•3. RecAt L * ?&> o $ St ©Cy3 T "fc L < {iCy5 TU i x Cy 
3™* fcttCy5 T "£fS£ L fcBecA? y^Iidt'l^t*^ 

C © Ji 5 £ L T*| £ ttfcCy3 TK * {iCy5™t & £ L ft RecA 
9 v /« * © * £ tflfttt ©» &§ 2 80niK 552nin£ ft (* 6 5 2nmK 
tf S KftSffi A 280. A 552 ( Cy3 T "© ^ o ) % £ ft li A6 52 (Cy 
5™©ii^)*> $>it£ L ftlSH, % <>> *lftCy3 T "£ ft JiCy5 T "£ 
Wt5 RecA* y '« * W ft, RecA* J"«*R*/-*— 

18 L ft lu JB ^ 5 RecA * f /« ? © ©g £ % lmg* ? @ 

1 'M T JVbtz »5. 0.3-2.0ng{c^-ft -5 C £ 
C <k (3. RecA* * © * y ^ - * ft & Cy3 TI, £ ft ttCy5™*>* 
l~6#?g£ L ft © &g {CIS L' T BS B# US 88 * 5 C «!: # 
"PS 5)o 

FITCti&T© «fc 9 L T RecA * y /« * © £ £ $ * ft 0 W 
RecA* ^ >« * © 1 mg£ £ 1 ml©pH7. 2 (c R £ L ft PBS 
100^ 1 © * y 7" V y ** 7 7 7 - © A -» ft 4 T J\> \Z £ T 
ZS n L fco C©zg£j££20^ g© FtTC(RecA* y '* * @ S 5 © 
1/50) oAofc'M rn/K^LTil^ L, S iS T 20# Ptfl £ IS 
*-£ft 0 % to ftftRlSifc * -fe 7 r f v * XG-25* 5 A (7r 
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•> TS2) Icr^jU, itb'-'v 7 7 - (PBS, pH7. 2)* 
ffl^TSffltSCtKJtO* RecA* 5"'#IiftSL44>i 
fcilfiiOFITCi, FITC#|§£ IfcRecA* >«9 X*&ttm& 
t £8f L fco ?# <s> ft F I T C *s U fcRecA* 
5 fc'fefft©, Sg 280nnitJ «fc tX 4 95nalc te I* -5 K^Sffi A 280 t A 

495*»£ftK LT, ?f S> n* FlTC£*r * SRecA* v /< * g ft, 
RecA* :"**g*/v-*fc»3 FITCtfl^tf? LTUJ 
C <t #*!|BJ! L *: (gfCKffi ^ * FlTCOfifc, RecA* V '< 9 ® 1 
mg*^0, 10— 80 /z gfc^fl;* ti; 5 C i: (c «k ij, RecA*:"<* 

TRITCtt Jh S3 O FITC t |Hl«0^&TRecA^ v.^f |cgAj 

£fc 0 IHSx lmgORecA* J"« ? ® £ s gOTRITCi SES 
1*TTRITC£W1-SRecA* R£gfc 0 j. 8H m % TR , TCJJ 

5 *t£ L fcRecA* ^'"^S^^^SKoKTfcKffi^aU^L^t 
C 5, if & ttfcTRITC* W/t S RecA? >/< * @ fc: Ji, RecA* ^ 

»?TR!TC#l~2£dPt*£ LT^ « C 
BJ! L fz (SlElwfflO iTRITCOg*, ReeA* V>< 7 ®lmg* 5, 
20- 200^ g<c CiK i 0, RecA* > '< 9 % * / t 

fgfefll 2 
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ffi**mAM, ^ * - icib«©^ m-emm i fc„ • 

IPS, *1\ RecA* ^ >« * H ^SllWcSliaiit L ▼ 9 x 
(1 0fco £ 100- 200 a g RecA/1 E ) *> £ ft RecAffi # £ £ tf 
5 $Lftt£'&tZo If b ttfcffiifll^ £pH7. 2©0. 01M PBSlcfl I T- 

Bj&2#rLrr 0 2tff L tz tHHafe £ DEAE--fe * o - 7. t 7 a ic 7 7" 
7 -f U pH7.2O0.01M PBST-jgti} L Tft;RecAi7i# (IgG#iI)£ 
£ & & £ f# 7t 0 ft 5 ft*«:RecAi/i#££i/fci££Sa& L T 
1 ig/il©SiRecAffi#*£tfifc«r?|fco C O zg $g j£ lc , 1/1 

* y /« * g © 1/lOOMfi FITC£ -h y 7* y > ? *< .., 7 r - (c 

£ % *7 7f 7nG-25HA (7 r A"? ->7tt$!) K 7 7* 
*HJ'< » 7 r - (0.01M PBS, pH7. 2) £ ffl V"* T & fcB 

1 

15 tKilcJtO, StRecAffitt t £ L £ *> -> fcigfifl ©FITCt, 
FITCi It ft I fciaRecAffi#££t/iI£ £ L fc 0 

ft £ *lfcFITC#*i£ L *ffiRecAftfc£ £tf &ft Z-8 

Onmfc J: 4 9 5nmfc fc Z A 28 0 «fc A 49 5*> S> it M 

IX. FITC£ * ftRecAft^ J±, RecA * > '< * ® * J v - 
20 £*: K> F!TC#3~4£?iS6 L T V> 5 C £ # #J Bj§ L *:«, 

±55<t|^fi|{C N £RecAi7iftM©l/40:£S©TRITC£ffl O Tft 
TRITC£ W-f * ttRecAftft Ii> RecA* * R * / - * 

fc9, 2~S#?©TR1TC#IS£ L 5 C £ #*>JBJ| Lfco 
* fc, H8S0I1 i |sl*$ © £ i£ BIOLOGICAL DETECTION S 

* 
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YSTEMS. INC.ttSOFluorolink-Ab™ Cy3™ Labeling KitSfc 
fiFluorolink-Ab™ Cy5 T " Labeling Kit*JB^T, Cy8 T "fc L 
< ttCy5 T "£fiiRecAi/i;#J;:g£ L fco j.» BcJ . 3 l Bg / Bic 

H8 L fc!/tRecAi/i#7§ j£ © 1 nl£<£ffi L T, $ £ ft it Cy3 T " $ 
5 ttCy5™£ 3 ffiRecAftft li, BecA * v /« * H * / -r - ft 

D, Cy3 T "* fz ttC/5 T,, j6«*ft *tl4~ Sd?dSLt^S C 

Utefl] 3 

10 Cy3 T "^S^ L fcBecA* > /« ? g % g U j > » ^ a ^ ^ y ij 

b h01i«S6#tr5^ HllEJlJ*tt'7'7X J KpUC 
1. 77 ( Cooke. H. J. £>„ Nucleic Acids Bes. „ 6* 3177, 1979) 
5 bio-14-dATP (Cibco-B R L ttS) BBLttSS© 

■fr 3 C t ic J: t) v l tlfefefttf HinE^J^St/bf*^ 

:MfcDNA7 o - :/£ig8a L.7t 0 ?l<ift^tf^^v-fbDNA7 p D- 
L fc*, h V xlgKEDTAlSffifc (O.IbM EDTA* ft pH7. 5© 1 

OmMl- y xigK) izmm 
m ft tz &. iB & >Z , mmfrt izit h <) *&KEDTAl8ffi#-e 
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-C 5 Awm&mm-t z z. 1 1 * 9, * * * * {tnk-r * - •? * 

Ox RecASfSjgft ( 20mMift&-? ^ * •> 9 A % 500nM|ftR *■ H 
f A, lOmMf" fUH h - fr % liU EGTA (if i^y/j 3 

(4-rwxf*i-tA) N.N,N'.r-4ft») > 

*J«tat 5 o%^y -fen - St'pB7. 5 0 lOOnM h 'J ^»J|£ 
*K 1/z 1©ATP7 Sjg« 4 fc «GTPr Sfg& (&48.6aM&&) , 

Cy3 T "«-Wt 5 RecA* > >< * R *> * K 3 & & £ £ L\ 0. 6nlS 
SO -74 ? o * - ±8E© «fc 5 »C LT8*50ng© 

* f*fi'<bDNA7'o--/t|5l^{c$^L T ^y :40/< 

g/nlO-f y*S?DNA?$»<Dl// 1 £ ft] ;U * t> C 3 7 *C "C 1 0 K 5 
JS*£fc 0 & tlfcKiCjjt'C 1 # IO lOOraMftK T * •> 9 A 

«i«£fln;lTJ:<ig£U f_ j/ 5 ygigg^ 

(2)HEp-2ffl|&te ©US? 

t h V fi*OHEp-2aiia (ATCC CCL23) ^gJCJ: 

»K 10X^iSi|]fllfj|, t*ey|tMj}A, <k J/t £ 8l B 
- tf y > % x b u 7 h v 4 .> y )£ jgftj L fcMEMJgitfe (Cibc 

o-BRLtt K ) T lg * L fc 8 *f & ft tf: HEp-2*ffl AS *MJ^'/> -ED 

1 
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ISLtttfS,. 5~20#HfiifiU iIi:|^llJtfc„ *© 

y : ftR(S:l)ft&jft£A]*.Ti»«'P4>lcflgL*:ft&i& 
&&ltz 0 C ©&fp£fa8[El$ D it C t ic «fc 5 iJjgg^ R££ 

S«U 2x 10 e &/inlzgg©M fc 0 mtltzB 

ft ttj 

± ?E (2) © <t ^icigsiLfcx 7^ K**7x±oti«^g|Ejij 

£ £ Si£NCx O.5Ag/ml0protenaseKj§&('<« — V y if - •? 
v/WAtfcau PBSIC*J|? L «> ©)100/i l£*JlD U C©± 
7 ^A$»tT3?'Ct3»f B ^ILlt. proteinaseK 
LTi>b, PN(0. SXNonidet P-40* £ tf pH8. 0© 0. 

my >KSf l fc 0 loo/z i©fi^igffl y d . y 

* ^ ffi (5% x * A * * * N 0. IX TritonX-100, O.OJKTfft 
t MJ 5 A 4 S t»*% pH7. 5©10mM h 'J X#i§|g3jfc)*g5tal 

^iJ4l4Lf.l pH7. 5© lOmM h y*ftK*£3j&T@<&# 
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& ^ ?, »?& # A £ tt ^ J: o cSlLTiA'-*', z £ 

M£L£^//££$S&li:AftT3 7'C©'r:'*x'<-.?- 
1. 75 x SSC(20X SSC : • 3Mtg -fk ^- h 'J 9 A, 0. 3M* i V h 'J 

# L fco & * § tT * y 4 K#5X^n, + ^ 

&(4xSSC, 0. lXTritonX-100, 5*X*AS;u* x 0.02%T^-(k 

£ 7* u y * > I fro frlz s g/ml©FITCT t* y (Vector 
til!!, DCS ^ U — K, * * d : A-2011, e v h # 4f : C 

0 5 27, F/Pfit : 4. 6)*S& ? a ? + v ?*tt(4x SSC* 0. IX Tri 
tonX-100, iXx + AU^, 0. 02% r * fk * h y 9 a ) ic £ 

^ • RecA£&#cJi |c£ £ tl* h* * f- v-fby d - ^{CFITCT £ 

^OS, X 7 4 K**5X£, 4 X SSC, 0. 
lXTritonX-100££tMx SSC, «t 4x SSC© M X. M U T & 1 

* £ IC < ft» LfcBK iJtiifeSSmdOOng©?- 

7 * s u v * r , >i;fc Ko^oy K £■ 10m 1 © PBS & ft? L 

pH9© 0. 5Mcarbonate-bicarbonate buf f erT pH8lc IH15! L, 
90ml© ^ y -tr o - ^ £ flu £ £> 0. 22 £ in© 7 * ^ * - T & $ 
Lfcffio ! J}gK0L;T7 , Dt'f ^A-f*/-/ K (P I ) 4 • , 6 
- X 7 i 7 a J -2-7 x =■ Jl> 4 > K — JU (DAP I ) ^ O * 9 y 9 - 
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10 



20 



* ft * ffi flQ + S ) % iM&lB L T fi — # ? 7, £ fc.0 
C ©5?$£ t t"Clg|jg 7 4 * * - (BP-54 5) £ fit #) © & 7 w 

**-E05 30£*I*£fctf y V/< ^ ft Si! © £ ft gr# it TIB 
& Cy3™*5*S^- L fcRecA* v >* ? © * o Cy3 T,< © •> ^ ^> 
*£&til L fco & IBB&la 7 w ;i/ * - (BP-495 ) t f£ a K 7 

4 A* - (G520)*|ft*£fcttT, |gtt&gE?IJ . 7* o - 7* i 
©££#*£ #£ft5 * f- V *b 7" d - 7* £ 3fc © F 1 TC© f 

* ;w £ & Hi L fc„ CO If H s Cy3 T¥ © •> ^ * )V © ^ **FITC© > 
tr ir JU J: 9 g < , fro Cy3 T "0 f * 4/ £ FITC© f ^ * ;i/ fr £ 
< l°l U ffi S K M ft o T u S c t ifi #J BJ? L fZo CO Z tfr is 

% btltzmVlteWi. • 7* o _ 7jg {uRecA^ > ? ® *s |& 

Cy3 T "#|g£ L fcRecA* \^ X fefttfiWl • 7* o - t* 

15 WSI - 7" d - 7*&£ftt£l;:£* ft -5 Cy3™*i If & LfcRecA* 

* f ?5-f MI 112 ?!!©??££, Zarling* ©#}$ J: 9 J; 9 

SET?#*io (Six 3 7 r * 9 - t L TATPr Sfcffl 
GTP 7 S£MV^iig£&|§jg{cjf{i£a» o £ 0 
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9~ •< -tf- > a y fete J: s 1 f H M ] !BZ?iJ © ft ffi 

1 h [ 1 1 E ^ t; ^ -5 X i KpUCl. 77 (C 

ooke.H. J. Nucleic Acids Res. , 6, 3177, 1 9 7 9)*»t>x d 
5 NTP(dATP, dTTPx dGTP„ dCTP) g £ T Tf BRLtt Si! © - y * 

vxu-*s w y+ y K|fflLT> l|$Bff 5<( hill 
EM fctfc'DNAT' d - y $S1 L fco ft & ttfcDNA7*o - 7 14 

S SI *>• «t 'J *r y K £ £ A/ 7? 1^ <£ O 0 ?f n * dna -f o - y jg 

«Kl/10§S©3MftK* h >j 9 AjgjfcfcS&flQ L 2fgfi© 
10 fcx 9 J - ^^toiTDNA^o - y£etK$ ^ T 0 JR L, 0.1 
fflM EDTA££frpH7. 5©10mM h 'J X £ » $ ffi ft it & L fc 0 

£IR U 0. 6nl§g © 4 ? °&<fr*»-7i;:A*iTii&K7j<4i 
-e5£II8ta&4!igLT7'D-7£&ttl*:SL * .» - 7 * * 

15 **C9LT|!»Lfc, 1/t 1© 10X RecAKJSiSia ( 20nMft& 
v a, SOOmMfitK * MJfi, IObiM* * * X V 4 h — 

>K lull BGTA, 50% ? y * d - ;i/££fc*pH7. 5©100mM h y X 
«FK«ffift) . 1a lOATPr S&£* fcttGTPr S&ft (48. EmMzfi 
£©« (* 2 H 14, rATP. dATP. ATP r SC i' i ADP© M 

20 £$*fliUT J: UK 1.6ju g©RecA* y<*H, fc J; tf, % 
SI 01 1 T?ft & tlfcO.M g©FITC***££ L fcHecA* y '< 9 H 
S>ttSi$ft*£t\ 0. 6mlgfi © ■? -f * o a - -f jc x _h 

?2© J: ? IC L T?|fc 20ng©$ttDNAy o-7 r ££t;jg££fl D a., 
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*®&, MA7o -7 t®tfilZ%& iT'&tzitu 
8? DNAfcifc© 1/* l£flD*.» HC, CS71CT10»IHRIES fc 0 

(2)HE P -2H^^oggs 

i$ Hi 

l*:X5<f Ktf * X±©K8*KE* * T% 1.75XSSC, 0. IX 
TritonX-100* g V 1. 75xSSC» 1. 75xSSC© (@ T & 10# S] 1* o 3 

is *(PI*dtr)*i«»aLT««*KEMB:|t^Lfcyo-y 
• RecAlS£#tti©ReeA* > >< * H ic & £ L rt: F ITC ^ n> 

; °SSi9, 20ng© 7u-f t FtTC#££ L fcRecA* v 

*j: < JBes * * i z t mmnrnm • fa - yfc£<* 

* is £ * ft * FITC* fi-f * RecA ^ 
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ICcfcoT#£&£M^5 C £ «fc 0, Zarlingt, ©£j£lcifc-< 
i**H8ET§/:e f&k =J 7 r ^ ^ - <»: L TATP7 S^fflV\^ii 

&jm 5 

P 1 TC -f 3 RecA ? > '< 9 W £ % lz 4 J 7 <) f 

*' *#P#Jit£iPp53©cDNAa> £ Si SI L 0NCOR& £! © f * f- 
fft^n-^ (ONCORttS. * * o : P1710-BI0, n y h 

S^f : 3C114)Z0ng«r^M L T„ HJ6 4 (1 ) IZ IB $ © £ £ £ IrI 

(2) HEp-2*HM©M 

(3) *^f£ oiWSi 4 ©>* -f 7 y ? 4 -b*- s ^giEis «t 

H 4 © » <f 7 V /-f ** - •> B y SJSfc «fc fctiS £ff fco 20 
ng©p5 3y d - r i: F I TC* ^ Z RecA? v '< ? © £ ffi ^ T, 2 
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# tS £ I RecA *>"«*K*&tB"*-*Cifcj:!j % » 4 7 9 

& "& £ SS I 7: ig £ , 3 $ © £ ft g| ?* Si T § g fc 8 ffl T § 5 

(4)Zarling& ©£&"•: J: S & Uj 

p53©cDNA*> t> 2SS L 3t 50ng©ONCOBttI!!© t'tf y ft 7" o 
- 7\ 6/i g©RecA* y /« * © s 20ng© fc' * f- y ft 7' 

o-7\ 2.4// gRecA* > /< * fi{gS LT, Zarl ing £ i S 
10 10 93/051T7©X»H2 fcHSiSfftSattlcttoT, 7* o - 7* 
«£ft£SSii! Lfco C©fc£#£, ft ft ft 3 (2)KE*©Sffi 
tlU«©2rffiTi3SLfclS««c^JnLTs Zariing^KJ: iff 
0 9 3/05177© 3 B«cffi«©^SiH*«©^ffiT2BfH 

5 y>f -b'-i/s ySlCOtfJIUlOiiiM )• (pH7.5) * 

T60"C\ 45#R8©Iiii$ag% ff , fc 0 ]fij #i 3 7 o 4- y 7* j£ 
IC «fc i 7* o . y * y ttfi A» r» £ 0 

ft^T. ±K£jfe01 3 (3) Jcf3«©*ftTs & ft & a E ?i] • 

^°-^}t&*tCi:$ttlJ \£* * y ft 7*0-7* ICFITC7 f 
0 * y ( Vector fit DCS^ U- K, * * n # ^ : A-201K o 

•y h #^ : C0527, F/Pffi : 4. 6) £ £ x IBlljg 7 * * * 

- <BP-4 9 5)£ffi Otfttfc* y-xttSHc^ASi^^Ttl^ 
U X t * y{f? a - 7*E&*<OFITCO L fc„ 

SOng© f- y ftpSST* o- 7**M L * * y * - 
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as ft i i* ti if , # ic s ^ tt *s 6 «> - isii At © a * a a « 

T ^ * * £ ft ft T £ * 9 ^-ftfelfcii^tt f * 

* >itpH7 n - 7'fi3fe0FITCO * * * £ £ < & ft t * ft 

-3 fZ.0 

t fZ 20ngO If * * Xfcp5Sy o - 7&mm I JC tt % * 

7 -ftfe Lft ^Jg£lCfcHT t* * ? y p5 3 7" n - 7 & 

*©FITC© ft HIT* ft fro*. C ©&HI*, 

*2&BJ3 tc <t 5 Zarling& © # £ K ib ~i «fc »3iiiSg{cJ; 

Sfg^K, *-= *p58it£?*ftfflT » * C & * 

1- 0 fSj^ = 7 r * * - £ L TATP7 S£fl? l^-ift^ fe, GTP,r S 

FITC£ 5 RecA? v ? g £ ffl ^ 4 3 A,f yij 

jg g % © HByfe 1 b 2| © ft a 

(1) 'W 7* y / 4 - a y £ £ & & © IE S3 

£HBV{B Slfflfc 7 -f * X )DNAB2?'J £ £ t; 7* 5 X 5 K pAM 6 
(ATCC 45020) dNTP# £ T T BRLtt S3 © - y * h 7 ^ X U 

- > 3 > * ? f-fcffiJflLTKfi-ft+SilifcJiiK HBVgS JiJ £ 
#t;DNA7° d - 7£$g L fc 0 C ©DNA7" a - 7* tt, ft ffl pJ & 
ft ft IS * V *' v KitLTUtt^o C © i 0 L T m 52 L fz 
20ngOHBV7* B-n«SLT, H & 4 ( 1 ) §E IS © £ £ 
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Iff 85*' > fcfcT, HBVttMEfll © — «*»!feftfc|::»L*i& * ti 
n>5 C i b ft T l> 5 "Alexander" fBJIS (ATCC CBL8024) 

*> HE P -2jfflua t m& k l t«s u c jt -» rasa* 

fcflBlia*. 100% lis 709< x * / - * $ © 

* J: 3 K«M LT - 201CT«# L fco '*f JH t L 7\ HEp-2fffl 

io ( 3 ) Jffl fig $ « j£ # T© *§Eft ©«H«» £ ©" 4 7 9 f 4 tf- 

±?2(2)TiS£!l*:, ftlxiO'MCffflJlSfc^friHBfiaiBSiSEfc. 
0.6mlgS©-r 4 * d * - T'JC^K U 0~4*CTia/D£ 

fig I T±f8*l&£ L tz 0 it&tlT3k*>e>titzmm'S:m&L 

15 20 0^1©g?I^Sm^By*y^tt*3!lD^TffiSa4!Ba 

U Mjg-37-CT?20-S0^fffl«}f 1*5 C £ IC «fc (j^d „ + > 

^Lfco -^©SS^iS^^IKLTUIffigfflyDy + y^tt^^ 
*U fc^T. pH7. 5©10aM h V * ft K 885 ffi T? tB 8S * ifc # L 
fco ±K(l)Ti88!! L*'M 7 !/ **-f •> B vSJE^StlO^ 
20 lfclBJiafcglfln ITS&S LfcgL 37'C ©iSiS* T 2 ^rasiE: * 

37*C IC L. fc 1. 75 x SSC£ 200 ji I ft T« IS * Vfl8L 37T 
©Zgfttf T 5 #M{|& U. «0»BLTi»t»i 
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L tz 0 0. lSTritonX-100* £ to 1. 75xSSC. 1. 75xSSC© Jfi T * & 
IC2 @ft*tfco *IT30# l©J/tilfeS£|£(PI^©a * ^ * 

-ft&JWtt£*fc^)*JD;tTlllja*S§ail,,. c © ? S 2 // 1 £ 
x y 4 Y ii 7 x ic jjg T L x$lttlBlig7 ^ 

* * - (BP-49 5)* K 0 ft «t * >'«xttSok*BHRft-p 
FITCv' ;u£tlg L £ 0 *©f£l. Alexander*!^ £ tt> 

'W^j/H-fi >si£; • ft*a©*ftigtt l (c N fi 

TC© f t » £ fcHJ T § # s HBp-2ifflJ}a^ & it £ < •> ^ + ji 
i >3 .€ £ «fc D)B!ffilt^*ttB< « fc» E ?!l © * 1* 

GTPr S*ffiVNfe»^itt||K*tt_tt*»^fco 
H*B0l 7 

FlTC£jff 3 RecA ? > ** V g £ Rj H ft 4 v > f ■> ^ 4 -f 'J £ 

ft •» g 7 4 hi I IDNAOtete 

(1)^ -f 7*!l/-f4r-->s V g £ *g 8 O f8 32 

Sfc£#t&#£. Trask, B.J. Methods in Cell 

Biology. 3 5. 1 6. 1991 |gi& $ tl i % & ft -> T. @^AO 
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nmm 3 <2) 4 w*©*STHst * c t c «t ^ -cas l 

£feffl4 (3) fclBH ©#&«>: OJSt If ofco 20ng©7' 
o - y £FITC#££ L fcRecA* ^^f^ln, 2B#P B , mrt 

k &&#£##©£»«&££&«&. T-o-y^g^^^ 

$ «fc < i*Ki*JTfi, FITC* 5 Ctiat), 

?'J©£££, **** -Sfefefcfiro a^O^TfegS 

iigffi-? $ i c i tfttlgT $ ft, a 7 r * 
9 - t LTATP7 S£fl§^*«£ fc, GTP7 S£ffil> fcf* 
JR tc m. It fl Hp t: 0 

FITCS jff Z ftRecAftft Sffl ^ 3£ttf£Kgg9l]a#%feft-fr 
tfc ffl RltS « tg®* « y *' > K £ # L ^2. 4# gtDRecA* 

(2)HEp-2fflJiSfc<DS3 8i! 
52 L fzo 
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±IB (2)THK L ic % 10 xz l©±IB(l)THKlfc'W 

7 '/ / 4 * - f ■ v S 0 & ft £ £ Jo L *: 0 SI & *»* A £ tt ^ J: 

5 AtlT 37°C © 4 > * » * - * - 4»T 2 BtUKft * £.fc 0 d o 

SI5bS*4^x 37°C K L rt: 1. 75x SSC* T 10# FJi t" o 30 ft 
* L fc 0 & S$ £ £ tf X 5 <f K#5U^D, + y/i([« 
x SS(\ 0. 1% Triton X-100 % + A 5 o. 0 2% T s? ft 

10 7* B -y * V ^ I fc 0 

7* o 7*>^$$1J LfcSt, 100^ lOt/UecAfitftigft {H 
16012 Tf#£*lfc. FITC#*§£ LfcffiEecAiafc£l5// g/tlO 

« 
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